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Abstract
Purpose – The purpose of this paper is to identify the initial emergency response time of fire fighting
teams in Malaysia.
Design/methodology/approach – In an emergency incident time is of the essence, and the basic
philosophy of an emergency response agency is to respond as quickly as possible to minimize the loss
of life and property damage. In the current study, emergency response performance refers to team
members’ speed in responding to emergency situations, which was measured as the time taken for the
team members to get to the fire truck from the waiting room in selected fire stations in Malaysia. The
data collection period lasted for five months.
Findings – This study found that the overall average initial emergency response time was 84
seconds, while the overall average weighted initial emergency response time was 3.71 seconds per
meter. The current study has demonstrated that the average initial emergency response performed by
fire fighting teams in Malaysia is apparently better than that reported by previous studies by other
emergency responders.
Originality/value – This paper presents empirical evidence of the initial emergency response time
of fire fighters in Malaysia, by taking into account the distance traveled by the responders. As such,
the performance measure obtained gives a meaningful indicator. The finding of the current study is
then compared to emergency response performance by other emergency response agencies in other
countries.
Keywords Malaysia, Fire services, Emergency services, Response time, Emergency management,
Emergency response, Emergency response performance, Fire fighters
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1. Introduction
The underlying philosophy of any emergency response agency is to respond as quickly
as possible to minimize the loss of life and property due to the occurrence of an
emergency. Time is of the essence to emergency response agencies (Altintas and Bilir,
2001) and is associated with the ratio of fatal to serious injuries (Brown, 1979).
Emergencies are known to occur suddenly, unexpectedly, and they can be life
threatening. Emergencies take place in various forms like fires, accidents (i.e. vehicular,
industrial, etc.), and earthquakes. Emergency response work entails various
non-routine tasks such as handling hazardous material spills and toxic gas releases,
rescuing someone or something trapped in a building, and salvaging property damage.
Emergencies undoubtedly result in great loss of life and property. As such they exert
tremendous pressure on emergency response agencies and the management of
emergency response in responding to such situations.
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The success of the management of an emergency depends on resources,
systems, and personnel. Resources are required at the planning, response and
recovery phases, and they need to be identified according to the responding
agencies and the types of emergencies encountered. In addition to resources, good
systems such as the development of an emergency operation plan, an incident
command system, and a warning system to facilitate the emergency management
activities should be in place. The systems essentially specify the roles, functions,
and responsibilities of each responding agency in responding to emergency
situations. The emergency response personnel serve as the link between the
resources and the systems because they are trained to use the resources and
practice the systems in various emergency situations. In other words, during
emergencies, these trained personnel are the ones who are on the ground and on
the site handling matters at hand. Some examples of trained emergency response
personnel are fire fighters and ambulance personnel.
Because of the important role that emergency response personnel play in cases of
emergency, they are the main focus in the present research, which seeks to determine
how fast they are in responding to emergencies. Speed is vital in mitigating any
emergency situation. Hence, the emergency response performance of emergency
responders is an important issue to investigate. But the present study will look
specifically into the initial emergency response only, and not into the overall response
time. In other words, the present study only considers the time taken for emergency
personnel to respond from the moment they receive a distress call until the emergency
team departs from the station.
Limiting emergency response performance to initial emergency response time is
justified on a number of grounds. The first is the issue of practicability and
feasibility in measuring the concept. Using initial response time facilitates
measurement because an objective measure of time is readily available. The present
study was conducted among fire fighting teams, and it is standard practice in
Malaysian fire departments to record detailed timing of activities related to
emergency responses. Secondly, and more importantly, the use of the initial
response time reduces biases that may contaminate the overall measure of response
time (i.e. time from distress call to time when mitigation operation is over) such as
weather conditions, road traffic conditions, access to the emergency incident scene,
and prior knowledge of the location of the emergency incident (Altintas and Bilir,
2001). Because these factors are not easily controlled, measuring the overall
emergency response time may be problematic, and attributing the time solely to the
emergency responders may not be valid.
To this end, emergency personnel in the present study refer to fire fighters from the
Fire and Rescue Department of Malaysia (FRDM). Fire fighters were chosen as the
main subject because they are one of the key players of emergency responders in
Malaysia involved in mitigation operations (“Directive No. 20: The policy and
mechanism on national disaster and relief management”; National Security Council,
2003). Because fire fighters respond to emergency situations in teams of between seven
to nine members, they present a good opportunity for researchers to understand how
teamwork affects team performance in terms of how fast teams respond to emergency




2. Emergency response performance
Even though the field of emergency response has attracted a number of researchers to
examine the domain conceptually (Coleman, 2005; Ford and Schmidt, 2000; Granot,
1997), however, no standard definition of emergency response is available. Ford and
Schmidt (2000) view emergency response as efforts to minimize the potential for, and
subsequent impacts of, disasters on life and property, while Granot (1997) defines it as
a cooperative effort of a broad range of emergency community agencies. Coleman
(2005) refers to it as putting emergency preparation into action. Despite these varied
conceptual understandings, emergency response can generally be seen as consisting of
activities conducted during the time from when an emergency event is initially
detected to the time when the emergency situation is stabilized by the emergency
agencies to minimize the impact on human suffering.
One important component of emergency response is the time taken to respond,
which has been identified as a measure of emergency performance (Al-Ghamdi, 2002;
Altintas and Bilir, 2001; Fitzsimmons, 1973; O’Meara, 2005; Pons and Markovchick,
2002; Pons et al., 2005). A number of scholars have asserted that performance
measurement is recognized as an index of output or production (Al-Ghamdi, 2002;
Landy and Farr, 1983). Because the time taken to respond by fire fighting teams is a
form of work output, the response time is clearly a form of performance measurement.
Within the context of emergency response, the rate taken to complete various
mitigating activities varies. For example, there is time taken to respond immediately to
distress calls, time taken to reach the emergency scene, time to extinguish fire, time to
execute the operation, time to leave the emergency scene, time to reach back to the fire
station, etc. The assumption here is that the shorter the time taken to respond by
emergency responders, the better their performance is in the accomplishment of their
job. In other words, time is key to responding because it determines the extent of
mitigation in emergency situations; the more time taken to respond, the more damage
is incurred to life and property and vice versa.
In the present study, the main focus is time taken in initial emergency response.
This is defined as the time taken by emergency responders to get to their emergency
vehicle from the moment they receive a distress call. How soon emergency responders
are able to get onto their vehicle is important because it determines the rate taken of the
whole emergency activities (assuming that reaching the emergency scene is not
hindered by uncontrollable factors such as weather or traffic conditions). Despite the
significance of the initial response time in emergency situations, studies are scant on
this issue, with some notable exceptions (e.g. Al-Ghamdi, 2002; Altintas and Bilir,
2001).
Al-Ghamdi (2002) conducted a study to evaluate ambulance rescue time in Riyadh.
The study was conducted on seven ambulance stations responding to 874 emergency
cases. The times elapsed were recorded for various activities, starting from receipt of
the call to the dispatch of the ambulance; from station departure to scene arrival; from
scene arrival to reaching the victim; from reaching the victim to scene departure; from
scene departure to hospital arrival; from hospital arrival to departure for station; and
from departure for station to station arrival. The results of the study indicated that
variability exists in each time component, and it depends on the severity of the
incident. The study found on average that it took 95 seconds from the receipt of an




ambulance response time from the beginning of the journey to arrival at the incident
scene was 10.23 minutes. The rescue time, which is the duration from the time of
incident notification to the time when the ambulance arrives back at the hospital, was
35.84 minutes. Finally, on average the hospital time, defined as the time from the
ambulance’s arrival at the hospital to its departure back to the station, was
14.91 minutes. The study concluded that each time component obtained in this study
could provide performance standards in judging the efficiency of an ambulance team.
Altintas and Bilir (2001) also examined the various times related to ambulance
activities in Ankara, Turkey. The study found that on average, the time taken from the
period between the emergency call received and the ambulance vehicle dispatched was
169 seconds. The average time taken between the emergency call being received and
the ambulance’s arrival at the scene was 11.30 minutes. On average the ambulance
response took 9.16 minutes to arrive at the scene from the station. The time taken at the
scene, defined as the period between the ambulance’s arrival at the scene and the
ambulance’s departure from the scene, was on average 9.36 minutes. Finally, the
ambulance response took 13.26 minutes on average to arrive at the hospital from the
incident scene. Based on their study, they suggested that the number of ambulance
vehicles should be increased to improve the response time. The study further stressed
that more studies are needed to determine and analyze the factors influencing
ambulance response times to add further to the existing literature on emergency
performance.
Previous studies, particularly those carried out by Al-Ghamdi (2002) and Altintas
and Bilir (2001), focused on examining various emergency response time components
by emergency medical services, i.e. ambulance. However, these studies did not take
into account the distance traveled between the standby room and the emergency
response vehicle. This raises doubts on the validity of the measurement. The present
study enhances the initial emergency response performance index by including the
distance traveled from the standby room to the emergency response vehicle. This
procedure will provide a more valid and superior measure of initial emergency
response performance.
In addition, no empirical examinations have been carried out among fire fighters as
one of key players of emergency responders in Malaysia involved in mitigation
operations (National Security Council, 2003). By investigating the initial emergency
response performance among fire fighting team (they are called fire and rescue teams)
in Malaysia, the present research attempts to contribute to the existing body of
knowledge on the work performance of emergency responders in general. Furthermore,
the expected findings would enable the Fire and Rescue Department in Malaysia to
develop a reasonable initial response time as one of the key performance indicators for
fire fighters.
3. Material and method
3.1 Sample and sampling technique
The sample of the present study consisted of fire fighting teams employed by the Fire
and Rescue Department of Malaysia under the Ministry of Housing and Local
Government in Peninsular Malaysia. The teams specifically refer to fire and rescue
personnel in the operation section who respond to emergency situations using fire




governments. Throughout the 12 states in Peninsular Malaysia, there are 520 teams
working in 193 fire stations.
To select teams that were representative of all the teams in Peninsular Malaysia, a
cluster sampling technique was used. Each state in the peninsula was considered a
cluster. Out of 12 states, five states were selected randomly, known here as States A, B,
C, D, and E. All teams from the selected states were included as the sample of study. All
in all, there were 226 teams in 81 fire stations in the five states included in this study.
However, 100 teams were later eliminated from the study for reasons such errors in
recording the initial emergency response time, and missing data in the formal records
kept at the fire stations. The final sample comprised 126 teams, attached to 60 different
fire stations, yielding a response rate of 55.8 percent.
3.2 Calculation of initial emergency response time
To collect the data on the initial emergency response time, the Occurrence Book –
a formal record that reports various daily activities performed in the fire station such
as team member attendance, daily job description performed inside and outside the
station, and the station’s vehicular movement – was referred to in the various fire
stations selected for the study. In case of emergency occurrence, details such as the
caller identity, the time the call was received, the time the alarm was activated, the time
the fire engine left the station, the time it reached the scene, the time the first
extinguishing effort was made, the time the operation was terminated, the time the
team left the emergency scene, the time they returned to the station, and the name of
the commanding officer, are all recorded in the Occurrence Book.
Following the definition given by Al-Ghamdi (2002), Altintas and Bilir (2001),
Fitzsimmons(1973), and Pons et al. (2005), the initial response time was calculated as
the difference between the time the distress call was received and the time the fire truck
left the station. In line with the guidelines set by the Fire and Rescue Department of
Malaysia (FRDM), the time that the fire truck left the station was calculated as the
initial movement of the fire engine from its static position. In addition, the distance
from the waiting room to the fire truck in each selected fire station was also measured
in meters using a measuring tape. The distance was weighted to the initial emergency
response time to give a meaningful performance indicator. The weighted initial
emergency response time was measured by the time taken per meter for each response
and later averaged based on the frequency of cases. The average weighted initial
emergency response time was then averaged over the five-month period; averaging
served to smooth any potential aberrations associated with a single month’s or
incident’s weighted initial emergency response performance (Carpenter, 2002).
In short, the performance of fire and rescue teams was measured based on the time
interval from the emergency call received to the time of the initial movement of the fire
engine from the static position at the fire engine bay and adjusted for the distance
traveled from the waiting room to the fire engine. The index of performance was
measured as the time taken to travel over a distance (seconds/meter). Controlling the
distance is important because the distance traveled in each station varies since the
design and layout of all fire stations in Malaysia are standardized in line with the
specification set by the Ministry of Housing and Local Government. As such, the
layout of the fire stations will not affect or compound the calculation of the initial




response time and the weighted initial emergency response time are shown in
simplified formulae below:
Initial emergency response time ¼ ðtime the fire truck left the stationÞ
2 ðtime the distress call was receivedÞ;
Weighted initial emergency response time ¼
ðtime the fire truck left the stationÞ2 ðtime the distress call was receivedÞ
distance travelled from the standby room to the fire engine
:
4. Results and discussion
Table I provides the average initial emergency response time of the teams in five
states. The average initial emergency response time clocked by fire fighting teams
ranges from 78 seconds to 87 seconds. Teams in State A appeared to respond the
fastest by clocking 78 seconds, followed by State B. Other states – i.e. State C, State D,
and State E – clocked 87 seconds on average. The overall average initial emergency
response time obtained in this study is 84 seconds.
Table II presents the average weighted initial emergency response time of fire
fighting teams in five states. The average weighted initial emergency response time
was derived by weighting the frequency of each initial response time with the distance
traveled by team members from the waiting room to the fire engine. Weighting the
initial emergency response time was computed by dividing each initial emergency
response time with the distance from the waiting room to the fire engine. The weighted













response time (s/m) SD
State A 12 20.93 78 3.73 0.62
State B 7 19.92 80 4.02 0.81
State C 20 24.89 87 3.50 0.74
State D 14 22.68 87 3.84 0.79
State E 7 25.03 87 3.48 0.82





States Number of teams Mean (s) Median Mode SD
State A 27 78 76 60 14.53
State B 13 80 78 78 14.52
State C 41 87 88 77 9.44
State D 30 87 87 91 6.09
State E 15 87 87 90 8.63
Average 84 83 79 10.64
Table I.
Mean, median, mode and
standard deviation of
initial emergency





Table II shows that teams from State E emerged as the fastest in responding to the
initial emergency call by clocking 3.48 seconds per meter, while the slowest were teams
in State B at 4.02 seconds. The overall average of weighted initial emergency response
time obtained in this study was 3.70 seconds per meter.
By comparing Table I with Table II, it can be seen that the distance traveled from
the waiting room to the fire engine plays an important role in determining whether the
teams are able to respond faster to emergency calls. For example, even though teams in
State B clocked an average of 80 seconds, they emerged as the slowest team when
distance from the waiting room to the fire engine was taken into account. This is
because on average the distance from the standby room to the fire engine in fire
stations in State B is 19.92 meters. In particular, two fire stations in State B stand out as
having longer distances of 39 meters and 34.5 meters, respectively. In other words, the
average distance that the fire fighting teams in these two fire stations needed to travel
could have contributed to the slowest time taken to respond by the teams in State B. On
the other hand, teams from State E clocked the fastest after distance was taken into
account even though they responded on average significantly more slowly as
compared to teams from State A or State B. This finding has an important implication
to the design of fire stations in Malaysia in terms of the distance between the stand-by
room and the fire engine.
Even though the present study is different from the past studies, particularly those
conducted by Al-Ghamdi (2002) and Altintas and Bilir (2001), on the involvement of
emergency responders, a crude comparison on the findings can be made because of the
similar manner in which the initial emergency response was measured. In all three
studies, the initial emergency response was measured as the time taken once the
emergency responders received a distress call to the dispatch of the emergency vehicle.
Based on the comparison, it was found that the average initial emergency response
performed by the fire fighting teams is apparently shorter than the emergency
responders in the past studies, i.e. 84 seconds. For example, Al-Ghamdi (2002)
demonstrated that the mean initial emergency response time of the ambulance service
was 95 seconds. On the other hand, Altintas and Bilir (2001) found that on average the
ambulance services clocked 169 seconds in their initial response. On this point, it may
be safe to conclude that fire fighting teams in Malaysia have faster initial emergency
response performance.
The findings reported here also seem to lend support to the remark made by the
Director General of the Fire and Rescue Department of Malaysia (FRDM) that fire and
rescue teams responded within 90 seconds to emergency situations (The Star, 2007). As
shown by the present study, fire fighting teams in Malaysia clocked faster times in
their initial response time as compared to the standard time. But care should be taken
here when comparing these results. At present, the 90-second initial emergency
response time set by the Fire and Rescue Department of Malaysia (FRDM) does not
take into account the distance the fire fighters need to travel from the standby room to
the fire engine before the fire engine can be dispatched.
But it is possible to compare the national standard time with the response time in
the present study. To make the comparison more valid, both average times need to take
into account the distance traveled by fire fighting teams from the waiting room to the
fire engine. A national standard time can be computed by dividing 90 seconds by the




weighted initial emergency response time could be set at 3.97 seconds per meter, while
the present study’s time is 3.71 seconds per meter (with a standard deviation of 0.78
seconds per meter). By looking at these figures, it is apparent that the initial response
time clocked by the fire fighting teams in the present study is better than the calculated
index for the national standard time.
5. Conclusion and implications
The present study sought to determine the initial emergency response performance
among emergency response teams. The initial emergency response performance was
measured by taking recorded measures of time it takes the fire fighting team to
respond from the time it receives a distress call to the dispatch of the fire engine. The
present study has shown that distance traveled plays an important role in determining
how fast the fire fighting teams in Malaysia are responding to emergency or distress
calls.
Studying emergency response performance is important because it has important
implications to policy makers. Because people’s lives and property are at stake during
emergency situations, formulating proper policies to enhance a quicker and speedier
response is imperative. As shown by the present study, there is a need for proper
design and layout of fire stations in the country to enable a quicker response, which
seems to play a crucial role in response time. But proper design is not the only factor
that can heighten response time, and future studies should consider other factors such
as the emergency response system and resources (e.g. Alexander, 2003, 2005; Cameron,
1994; Kelly, 1995; Marchant, 2000; McEntire, 2002; Perry, 2003) and also the physique
of team members.
The study has opened many research avenues on the application of initial
emergency response performance, as this area has largely remained under-researched.
The present study has considered the Fire and Rescue Department of Malaysia. Efforts
to investigate other emergency agencies could also be undertaken to extend the
knowledge base in this field. This will further improve the understanding of a specific
agency’s initial emergency response performance. In addition, studies on emergency
response performance can be extended to examining the contributing factors that
explain the variance in performance. Future work could be carried out to investigate
the role of individuals, teams/groups, and/or organizational factors. The outcome of
such studies will be valuable to emergency agencies in determining ways to improve
their services and performance.
The findings show that the distance that emergency responders need to travel is a
critical factor that needs to be considered in future research work to give a meaningful
performance measure, as the distance traveled in emergency workstations may vary.
More studies need to be conducted to validate further the findings reported here.
Future research efforts may also want to investigate other emergency responders so
that some kind of comparisons can be made.
Several limitations of the present study are noted. The present study only recorded
the initial emergency response and not the overall time taken to respond to an
emergency incident as attempted by Al-Ghamdi (2002) and Altintas and Bilir (2001).
As such, the initial response time does not reflect the overall performance time.




response activities, and the first few seconds of an emergency are argued to be vital as
they may be a matter of life and death (Baldwin, 1994).
Secondly, the present study may not be generalizable to all emergency responders.
This is because the nature of the work of other emergency responders is different to
that of fire fighters, who generally serve as the first responders to emergency
situations, especially when fires are involved. However, the present study has shed
some light on the initial performance of emergency responders, namely fire fighters,
and similar studies can be replicated to examine the initial performance of other
emergency responders since for all emergency response teams, time is of the essence.
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